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Abstract 

We report the first recorded case of partial erythrism in a frog belonging to the family 
Dendrobatidae, the Mindo Poison Frog Epipedobates darwinwallacei Cisneros-Heredia 
and Yanez-Mufhoz, 2010. In February 2019, we found an individual in the valley of 
Mindo, province of Pichincha, Ecuador, showing dorsal surfaces uniformly orange, throat 
and posterior surfaces of legs black, and ventral surfaces yellow. Despite the atypic 
colouration, its external morphology coincides with E. darwinwallacei, and individuals with 
typical colouration for the species were abundant syntopically. We include photographs 
comparing the erythristic individual and a typical colouration frog from the same area. 
We provide a brief review of chromatic atypic colourations reported in Dendrobatoidea. 
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Resumen 

Reportamos el primer caso de eritrismo parcial para la familia Dendrobatidae; Epipedobates 
darwinwallacei Cisneros-Heredia y Yanez-Mufoz, 2010, encontrado en el valle de Mindo, 
2019, provincia de Pichincha, Ecuador. Este individuo presenta una coloracién anaranjada 
uniforme en el dorso, garganta y superficies posteriores de las piernas negras, y superficies 
ventrales amarillas. A pesar de presentar una coloracion atipica, su morfologia externa 
coincide con lade E. darwinwallacei,e individuos con la coloracion tipica fueron abundantes 
en sintopia. Incluimos un breve resumen de los reportes de coloracidn cromatica atipica 
de Dendrobatoidea y evidencia fotografica comparando el individuo con eritrismo y uno 
con coloracién normal de la misma localidad. 


Palabras clave: Coloraci6n atipica, Coloracién, Anura, Anomalia cromatica 


1 DOI: https://doi.org/10.18272/aci.v13i2.2287 


Articulo/Article 
Seccion/Section B 


Vol. 13, nro. 2 
ID: 2287 


avances 
en ciencias e 
Ingenierias 


2 


First record of partial erythrism in a species of poison-dart frog of the family Dendrobatidae: 
Mindo Poison Frog Epipedobates darwinwallacei Cisneros-Heredia and Yénez-Murioz, 2010 
Pefiaherrera-R / Pinos-Sanchez (2021) 


One of the families with the highest rate of variation in aposematic colouration is 
Dendrobatidae [1]. Variation in colours and patterns in dendrobatids is usually related to 
warning visually oriented predators of their potential toxicity [1]. Even within populations 
of Dendrobatidae species, variation rates are high on colour hue and pattern. Myers 
& Daly [2][3] and Brown and collaborators [4] remarked that intrapopulation variation 
in Dendrobatidae is strongly impacted by geographic distribution and migration. 
Mutations and atypical colourations could occur more frequently due to the exchange 
of genetic information from different geographical lineages as a result of migration 
[2-3]. Studies in Oophaga pumilio have evidenced that genetic drift may impact the 
expression of new colour phenotypes [4]. 


Different colouration anomalies have been reported in anurans, such as melanism, 
albinism and leucism [5]. Selective expression of pigments not related with these three 
anomalies previously mentioned are even more rare to see in wild populations (e.g., 
xanthism, erythrism, and axanthism) [6][7]. Unlike the variation in the colour pattern, 
which is caused by environmental pressures (eg., visually oriented predators, body 
size and camouflage on heterogeneous backgrounds) over the fitness of individuals 
that forces more variable phenotypes, it is suggested that the expression and loss of 
specific pigmentations associate with morphological conditions, random mutations 
and immunological abnormalities [1][5][8-1 1]. 


Epipedobates is a genus of poison-dart frogs of the family Dendrobatidae with seven 
species in northern South America [12]. Mindo Poison Frog Epipedobates darwinwallacei 
Cisneros-Heredia and Yanez-Munoz, 2010 is endemic to cloud forests on the Cordillera 
Occidental of the Andes in north-western Ecuador, at an altitude between 1250 and 
1390 m.as.l. This species inhabits near swamps and slow streams in primary and 
secondary forests [13-15]. E. darwinwallacei is a small frog characterised by having a 
black to dark brown dorsum with orange to bright yellow spots, pale yellow oblique 
longitudinal lateral stripe on flanks, dark throat and dark venter with large orange or 
yellow spots [13-15]. 


Several colouration anomalies have been reported in wild populations of Dendrobatoidea, 
including partial leucism in Epipedobates anthonyi [16], partial leucism in Allobates 
femoralis [5], leucism in Dendrobates truncatus [17], partial leucism in Anomaloglossus 
stepheni [18], albinism in froglets and tadpoles of Mannophryne trinitatis [19], and creamy 
pigmented eggs and tadpoles of D. auratus [20]. All reported cases are related to the 
expression of iridophores and melanophores. Herein, we present the first report of 
partial erythrism in a species from Dendrobatidae. Erythrism is the overexpression of 
xanthophores that provide yellow-orange and red-orange hues due to carotenoid and 
pteridine pigments [7]. 
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FIGURE 1: Occurrences (white spots) of E. darwinwallacei and locality (black star) where the partial erythristic 
individual of E. darwinwallacei was found in the valley of Mindo, province of Pichincha, Ecuador. 


During an expedition in February 2019, an adult male with partial erythrism (unvouchered 
specimen) identified as Epipedobates darwinwallacei by its straight and weakly curved 
tarsal keel [13] was found next to a temporary creek in a ravine near the River Mindo, 
province of Pichincha, Ecuador (0.059713 S, 78.774013 W, 1288 m.a.s..), active at 22:00 
p.m. (Fig. 1). The erythristic individual shows a uniformly dark orange colouration in the 
dorsal and yellow ventral surfaces (Fig. 2). Flanks are dark orange with a yellow oblique 
stripe and a black tympanic membrane. Axilla and folds from posterior and anterior legs 
are black. It still has a dark throat with a yellow spot near the mouth (Fig. 2 D). It does not 
present the common dorsal pattern of the species—reticulated, uniformly dispersed 
spots and medial line forms [13]—nor the ventral mottled pattern that is generally 
present in most species of Dendrobatidae. The erythristic dorsal pattern and colouration 
are similar to the uniform brown to reddish-brown dorsal colouration presented by 
some populations of F. boulengeri [21], a species not found in sympatry. Possibly, this 
similarity shows that the colour pattern of these two species could be regulated by the 
same genes, which mutated in the case of the erythristic E. darwinwallacei. 
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Compared to the size range of adult males’ snout-vent length (SVL) 16.5-18.0 mm of E. 
darwinwallacei [14], the partial erythristic individual SVL measures 19.2 mm. Thus, it is 
larger than males of E. darwinwallacei and closer to the higher limit size of females (SVL: 
13.0-19.5 mm) [15]. This type of chromatic anomaly may be related to growth factors 
present at the larval stage. Cabrera-Guzman and collaborators [22] suggested that 
growth factors could be related to a higher pigment concentration diet, the presence 
of metals and nutrient sources. For example, some authors have hypothesized that high 
iron concentrations could be associated with the saturated pigmentation in erythristic 
Pelobates fuscus [23][24]. Tadpoles developing on high iron concentrations media could 
produce negative developmental, morphological, genetic and biochemical effects 
during its development [22]. More reports of chromatic abnormalities in Dendrobatoidea 
are needed in order to use them as background information for developing extensive 
research that relates predation and environment over the survival and fitness of these 
atypically coloured individuals in wild populations. 


FIGURE 2. Photographs of erythristic (A—C) and typical colouration in Epipedobates darwinwallacei (unvouchered 


specimen): (A) Dorsolateral, (B) dorsal and (C) ventral views of erythristic individual (SVL: 19.2 mm); (D) 
Dorsolateral, (E) dorsal and (F) ventral views of individual (unvouchered specimen) with typical colouration (SVL: 
16.5 mm). Photographs by Pedro Pefiaherrera-R. 
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